Overview of the Intermediate Fertility Variables
To allow simple quantification, this study collapses the set of 11 intermediate fertility variables proposed by Davis and Blake into eight factors grouped in three broad categories: applies to a population in which couples do not practice deliberate fertility control dependent on the number of children they have.2 Practices that are independent of parity (number of children ever born) are considered to be natural fertility factors. An example would be the practice of postpartum abstinence to space births for the benefit of the health of mother and child.3 Even among natural fertility populations, fertility does not reach the biological maximum because of the influence of the five factors listed above.
Each of the intermediate fertility variables may be described briefly as follows:
1. Proportions married: This variable is intended to measure the proportion of women of reproductive age that engages in sexual intercourse regularly. All women living in sexual unions should theoretically be included, but to circumvent difficult measurement problems, the present analysis deals only with the childbearing of women living in stable sexual unions, such as formal marriages and consensual unions. For convenience, the term "marriage" is used to refer to all such unions.
2. Contraception: Any deliberate parity-dependent practice-including abstention and sterilization-undertaken to reduce the risk of conception is considered contraception. Thus defined, the absence of contraception and induced abortion implies the existence of natural fertility.
Induced abortion: This variable includes any practice that deliberately interrupts the normal course of gestation.
4. Lactational infecundability: Following a pregnancy a woman remains infecundable (i.e., unable to conceive) until the normal pattern of ovulation and menstruation is restored. The duration of the period of infecundity is a function of the duration and intensity of lactation.
5. Frequency of intercourse: This variable measures nolrmal variations in the rate of intercourse, including those due to temporary separation or illness. Excluded is the effect of voluntary abstinence-total or periodicto avoid pregnancy. 6. Sterility: Women are sterile before menarche, the beginning of the menstrual function, and after menopause, but a couple may become sterile before the woman reaches menopause for reasons other than contraceptive sterilization.
7. Spontaneous intrauterine mortality: A proportion of all conceptions does not result in a live birth because some pregnancies end in a spontaneous abortion or stillbirth.
8. Duration of the fertile period: A woman is able to conceive for only a short period of approximately two days in the middle of the menstrual cycle when ovulation takes place. The duration of this fertile period is a function of the duration of the viability of the sperm and ovum.
Fertility and the Intermediate Fertility Variables
While fertility variations can always be traced to variations in one or more of the intelrmediate variables, the scope for variation differs among the variables as does their degree of influence in different societies and over time within societies. In this section we construct a set of equations for measuring the influence of the intelrmediate fertility variables on fertility in different settings by parcelling out the separate influences of each of the variables in turn.
Proportions Married Demographers have long recognized marriage as one of the principal proximate determinants of fertility. In most societies women spend substantial proportions of their potential reproductive years out of marriage, either before first marriage or after a marriage has ended due to divorce, separation, or death of the husband. In addition, some women never marry. To make a quantitative assessment of the fertility effect of different marriage patterns, a simple method proposed by Ansley Coale is available.4 Coale calculates three indexes, one for the level of overall fertility, one for the fertility of married women, and one for the proportion married. These indexes are constructed so that the index of overall fertility equals the product of the other two. A similar approach will be taken here but a different set of indexes for overall fertility (TFR), marital fertility (TM), and proportion married (Cm ) will be employed, defined as follows: TFR total fertility rate, equal to the number of births a woman would have at the end of the reproductive years if she were to bear children at prevailing age-specific fertility rates while living throughout the reproductive period (excluding illegitimate births but based on all women of reproductive age whether married or not); TM total marital fertility rate, equal to the number of births a woman would have at the end of the reproductive years if she were to bear children at prevailing age-specific marital fertility rates and to remain married during the entire reproductive period (based on the fertility of married women aged 15-45); Cm index of proportion married.
The index of proportion married is calculated as the weighted aver-age of the age-specific proportions married, m(a) (a age), with the weights given by the age-specific marital fertility rates, g(a)5:
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Equation (1) can also be written as Cm TFR/TM, so that
The index Cm gives the proportion by which TFR is smaller than TM as the result of nonmarriage; Cm 0 if nobody is married and Cm 1 if all women are married during the entire reproductive period. These indexes and the relationship between them in equation (2) provide a convenient way to separate overall fertility (TFR) into two determining components: (1) the prevailing marriage pattern among women of reproductive age (Cm); and (2) the fertility level within marriage (TM).
The three indexes TFR, TM, and Cm were calculated for 59 countries for the period 1970-75.6 The results are presented in Figure 1 . The index of proportion married is plotted along the horizontal axis and the total marital fertility rate along the vertical axis. Each curve drawn in Figure 1 is an "isoquant" in which the total fertility rate is at a fixed level. Different points on an isoquant are associated with the same overall fertility because different combinations of C., and TM can yield the same total fertility rate. For most populations, calculation of the index of noncontraception is difficult because detailed information on the age patterns of current contraceptive practice and its effectiveness is lacking. In the absence of agespecific use rates, however, the proportion of all married women of reproductive age that currently uses contraception-a variable for which data are more widely available-can be employed as an estimate for u.8
As to the effectiveness of different contraceptive methods, comparative data are only available for the United States. Table 1 of 0.28 in the United States. Interestingly, the countries fall into a linear pattern around the regression line TNM 17.2 -8.7 C, (R2 0.8). The highest natural fertility levels are found in the developed countries, where the index of noncontraception is lowest. Contraception clearly reduces marital fertility, but in the countries where the prevalence of contraception is highest (lowest Cc), natural fertility levels tend to be highest, thus partly offsetting the fertility-inhibiting influence of contraception.
Up to this point, the discussion has focused on the effect of contraception on marital fertility. To relate the index of noncontraception to the total fertility rate, equation ( 1. An induced abortion always averts less than one birth. There are two principal explanations for this finding. First, an induced abortion may be unnecessary because a spontaneous abortion or stillbirth would have prevented the pregnancy from ending in a live birth. Second, and more importantly, after an induced abortion a woman resumes ovulation much sooner than would have been the case if she had carried the pregnancy to term, especially if pregnancy is followed by a period of lactation. The net fertility effect of an induced abortion has to take into account the probability of another conception during the period in which the woman would have been unable to conceive if she had had no induced abortion.
2. The number of births averted per induced abortion is largely independent of the age of the woman. 
To be exact, u should equal the proportion protected by contraception among women who have had an induced abortion. Since this information is almost never available, the variable u in equation (6) There are three exceptions to this generalization. First, venereal disease can lead to sterility and an increase in spontaneous intrauterine mortality so that in populations where venereal disease is widespread, fertility may be less than expected.23 Second, age at menarche is partly determined by nutrition,24 but this finding is of little demographic significance because childbearing usually starts several years after menarche.25 Third, and also of little significance demographically, is the influence of prenatal health care on the stillbirth rate. Accordingly, we may assume that sterility, intrauterine mortality, and the duration of the fertile period are not of importance for explaining differences in fertility among populations unless venereal disease is present. The validity of this assumption is supported by the earlier finding of a lack of correlation between the level of development and the total fecundity rate.
It should be noted that the above assumption regarding physiological intermediate fertility variables does not imply that nutrition and health have no effect on the other intermediate fertility variables. In fact, several indirect links have been identified:
1. Nutrition and health may affect infant mortality, which is considered one of the determinants of desired family size. After reaching their desired family size, couples presumably will attempt to reduce fertility by practicing contraception or induced abortion. Changes in infant mortality can also modify the duration of lactational infecundability, because the death of an infant will end lactation for its mother.
2. Nutrition and health can affect adult mortality and therefore the risk of widowhood. The risk of widowhood in turn influences the proportion married.
3. Well-nourished women have periods of lactational infecundability that are slightly shorter than those of poorly nourished women.26 It is not clear whether this is due to difference in lactation behavior, ability to lactate, or other physiological characteristics influencing lactational infecundability.
Data Requirements for Application of the Model We now have a model for the intermediate fertility variables as summarized in equation (12). Estimation of all the indexes of the intermediate fertility variables in this model requires the following sets of data.
Cmn: Age-specific proportions married, n4a), and age-specific marital fertility rates g(a). Since the rates g(a) appear in both the numerator and denominator of equation (1), the value of C,, calculated from equation (1) is not very sensitive to proportional errors in the magnitude of the age-specific marital fertility rates. Even substitution of values for g(a) that are taken from another population with similar fertility levels can provide a satisfactory approximation for Cm. If TFR and TM are known, Cm can be calculated directly as Cm= TFRITM.
Cc: Age-and method-specific proportions currently contracepting among married women, and age-and method-specific effectiveness levels of contraception. If not available, the proportion currently contracepting among all married women (aged 15-45) and the method-specific effectiveness levels from the US (Table 1) With the possible exception of the total abortion rate, these required data are readily available from standard sources. Censuses or household surveys usually produce estimates of age-specific proportions married. The total fertility rate, age-specific marital fertility rates, and proportions currently contracepting and lactating are obtained through fertility surveys or surveys of knowledge, attitude, and practice of contraception. Perhaps most difficult is the accurate measurement of the incidence of induced abortion, because one has to rely on official statistics of legal abortions or special surveys, both of which are believed to provide incomplete estimates in many countries.29
Formulas for estimating the indexes of the intermediate fertility variables from the basic input data are summarized in Table 2 . This table also gives the equations for calculating the fertility measures, TFR, TM, TNM, and TF. It is important to note that partial application of the model is possible. For example, if data on lactational infecundability or lactation are lacking, it is still possible to calculate the indexes Cm, C, and Ca, and the fertility measures TFR, TM, and TMN. If it is assumed that contraceptors are always fecund, the population can be divided into three subpopulations: the contraceptors, the fecund noncontraceptors, and the sterile women. The fertility rate of all women equals the weighted average of the fertility rates of contraceptors and noncontraceptors. 
where TNM is the total natural fertility rate and Fa(a) represents the age-specific natural marital fertility rate among fecund women. Equation (9) can be sim- 
